Eyelid fusion and epithelial differentiation at the ocular surface during mouse embryonic development.
To investigate epithelial differentiation at the ocular surface of the developing mouse eye by examining temporal and spatial changes in the expression of specific keratins. Ocular tissues, including the entire eyeball, conjunctiva, and eyelid, of mouse embryos at embryonic day (E) 12.5 to E18.5 as well as of adult mice were examined by hematoxylin-eosin staining and by immunohistochemistry with antibodies to keratins K4, K10, K12, and K14. Hematoxylin-eosin staining revealed that eyelid fusion occurred at E17.5. Keratin immunohistochemistry demonstrated that: (1) K4 was expressed before K12, which in turn was expressed before K10; (2) expression of K4, K12, and K14 was spatially heterogeneous in the epithelia of the eyelid invaginations before eyelid fusion, but thereafter was continuous and homogeneous in the entire conjunctival epithelium, corneal epithelium, and basal cell layer of the surface epithelia, respectively; and (3) K10 immunoreactivity was not detected before eyelid fusion but was apparent in the epidermis of the eyelid thereafter. Eyelid fusion is a critical period for differentiation of the ocular surface ectoderm into the epithelia of the conjunctiva, cornea, and eyelid skin. The conjunctival epithelium differentiates before the corneal epithelium, which in turn differentiates before the eyelid epidermis.